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Response to Amendment 

1. The amendment received 7/20/05 has been entered in full. 

Response to Arguments 

2. Applicant's arguments filed 7/20/05 have been fully considered but they are not 

persuasive. Specifically the Applicant argues for claim 1 that, "Niem fails to disclose or 

suggest using a background containing separated marks". Examiner respectfully 

disagrees. In figure 1 part (a) there is disclosed the calibration pattem which forms the 

background for the object and as labeled contains markers in each quadrant (paragraph 

directly under figure 1 on page 174). 

Applicant argues for claim 16 that, "Niem fails to disclose or suggest shape 

reconstmction using transformations from three-dimensional coordinates to two- 

dimensional coordinates." Examiner respectfully disagrees. Niem discloses that a 

camera model, which is suited for 3D reconstruction applications, is the "cahv^'-model 

(first paragraph of section 3.3). Figure 9 discloses the transformation of real world points 

(thus three-dimensional points) into two-dimensional image points in the cahv-model. 

The volume of the cahv-model is approximated (therefore identified) using a triangular 

mesh (as seen in figure 11). Furthermore as described in the texture mapping section, 

by using the cahv camera parameters the vertices of a surface triangle are projected 

into the camera plane with the original image and the clipped rectangular image part 

containing the projected triangle is defined as texture map (thus identifying the volume 

of the object as containing the points that the transform maps onto the silhouette of the 

object). 
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For claim 28, the Applicant uses the same arguments used for claim 1, thus the 

same response to the argument used for claim 1 applies to claim 28. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

4. Claims 1,5-7,9-10,14,16-19, and 28-30 are rejected under 35 U.S.C. 102(b) as 

being anticipated by Niem et al. in the IEEE published article Automatic Reconstruction 

of 3D Objects Using a Mobile Monoscopic Camera (as cited in the Information 

Disclosure Statement, hereinafter "Niem"). 

Regarding claim 1, Niem discloses an image processing method comprising: 

analyzing a plurality of images of an object on a background that contains a plurality of 

separated marks, (2"** paragraph of the introduction page 173, further seen in figure 1 

page 174 and paragraph directly under figure 1, the identified marks are separated from 

the object in the image as seen in figure 1) wherein for each image, analyzing 

comprises: analyzing the image to identify one of the marks from among a plurality of 

marks in a background of the object (first paragraph of section 3, paragraph under 

figure 1 on page 174, as seen in figure 1 the marks are in the background); identifying 

locations of a plurality of calibration points on the mark identified (2"*^ paragraph of 

section 3.2 on page 175); and using the calibration points in determining camera 

parameters for the image (1*' paragraph of section 3); and generating a three- 
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dimensional model of the object from the images and the camera parameters 

determined from the images (see at least the abstract and section 4). 

Regarding claims 5-6, Niem discloses setting the object in an area enclosed by 

the calibration pattern (as seen in figure 1). As the calibration pattern is defined on a 

plane this can be read as a sheet. 

Regarding claim 7, Niem discloses allowing for free movement of the camera and 

an independent choice of focus (2"'' paragraph from the bottom of the 2"** column on 

page 173). 

Regarding claim 9, Niem discloses determining a transform from three- 

dimensional coordinates to two dimensional coordinates as seen in figure 9. 

Regarding claim 10, Niem discloses identifying a silhouette of an object(as seen 

in figure 10); applying the transform for the selected image to three-dimensional 

coordinates of points from a candidate volume and constructing an approximate volume 

of the object from the points that the transform maps from the candidate volume on to 

the silhouette of the object in the selected image (sections 4.1 and 4.2 on pages 177- 

178). 

Regarding claim 14, Niem discloses approximation the volume model using a 

triangle mesh (as seen In figure 11). 

Regarding claim 16, Niem discloses analyzing a set of images containing an 

object and a background (already discussed above) to identify for each image a 

silhouette of an object and locations in the image of pattern points in the background (1*' 

paragraph of section 4.1); for each image, using the locations of the pattern points to 
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determine a transform from three-dimensional coordinates to two-dimensional 

coordinates in the image and transforming three-dimensional coordinates of a set of 

points in a candidate volume to the two-dimensional coordinates of a first of the images 

(section 3.3 and figure 9 on page 176); and identifying an approximate volume of the 

object as containing the points that the transform maps onto the silhouette of the object 

in the first of the images (as seen in figure 11). 

Regarding claim 17, Niem discloses approximating the volume model by using a 

triangle mesh (as seen in figure 11). 

Regarding claim 18, Niem discloses texture mapping in section 4.2 on page 178. 

Regarding claim 19, Niem discloses that the calibration and reconstruction is 

carried out for each of the multiple input images (section 6). 

Regarding claim 28, Niem discloses a reconstruction engine (section 4) 

comprising an extraction unit capable of processing an image of an object on a 

background containing a plurality of marks that are separated from each other, wherein 

the processing includes identifying one of the marks that is separated from the object in 

the image (this limitation was discussed above) extracting a silhouette of the object and 

determining locations of calibration points on the mark identified (as seen in figure 10 

and two paragraphs following figure 10) a volume generator that receives the locafions 

from the extraction unit, determines a transform for the image, and determines three- 

dimensional coordinates of points on a surface of the object from the transform and the 

silhouettes (summary section on pages 179-180); and a reconstruction unit that 
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constructs a three-dimensional model of the object from the three-dimensional 

coordinates of the points on the surface of the object (section 4.1 on page 177). 

Regarding claim 29, Niem discloses that the algorithms used for the silhouette 

extraction and volume generator are software (paragraph under figure 10 as well as the 

abstract). 

Regarding claim 30, as the reconstruction engine is on software it is executable 

on a computer. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2-4, 11-13,15, 31-32, and 35-37 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Niem et al. in the IEEE published article Automatic 

Reconstruction of 3D Objects Using a Mobile Monoscopic Camera (as cited in the 

Information Disclosure Statement, hereinafter "Niem"). 

Claims 2-4 are dependent on claim 1 (anticipated by Niem) and include the 

further limitation that the mark comprises a first rectangular segment having corners that 

are among the calibration points. Niem discloses that the position markers are inside 

rectangular quadrants (figure 1 and paragraph directly following it). Niem does not 

explicitly disclose that the corners of the mark are among the calibration points. 

However Niem does disclose that for the identification of the calibration points, at least 
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one position marker and its two neighboring line segments have to be detected (second 

paragraph of section 3.2). 

At the time of the invention, it would have been obvious to a person of ordinary 

skill in the art to use the corners of the quadrants as calibration points. Applicant has 

not disclosed that using the corners provides an advantage, is used for a particular 

purpose or solves a stated problem. One of ordinary skill in the art, furthermore, would 

have expected Applicant's invention to perform equally well with Niem's invention 

because it is calibrating the camera using calibration points that are in the center of the 

quadrant, thus the end result of calibration is the same. 

Therefore, it would have been obvious to combine using the corners of the 

calibration marks with Niem to obtain the invention as specified in claims 2-4. 

Claims 31-32 disclose similar limitations to claims 2-4, thus the same arguments 

applied for claims 2-4 apply equally to claims 31-32. 

Claims 11-12 describes determining whether or not the model is suitable and if it 

is unsuitable performing the steps of claims 9-10 until it is suitable. Niem does not 

explicitly disclose determining whether or not the model is suitable and repeating the 

steps performed until it is suitable but it would be obvious to do so since it is well known 

that the more data that for a passive three dimensional model to be suitable requires a 

number of input images, and if the model is unsuitable then more input images should 

be added. The motivation for doing so would be to have a model of sufficient quality for 

whatever purposes necessary. 
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Regarding claims 13 and 15, Niem discloses analyzing the image using software 

that distinguishes the silhouette of the object from the background (as seen In the 

second column of page 177). Niem does not explicitly disclose providing a user with a 

method for modifying of the silhouette. It is well known in the art of image processing to 

allow a user to modify an image, thus the examiner declares official notice. It would be 

obvious to one of ordinary skill in the art to modify a silhouette because images may 

arise in which the computer can not achieve the same quality of recognition of the 

silhouette as the human eye, thus the user would be able to judge this and make the 

necessary improvements. 

Regarding claim 35, Niem discloses selecting the candidate volume based on a 

position of the silhouette relative to the pattern points in one of the images (first 

paragraph of section 4.1, and the two paragraphs under figure 10). 

Regarding claim 36, the object in figure 10 is three-dimensional thus it has points 

with coordinates x,y, and z which are within a corresponding range. 

Regarding claim 37, the volume model surface further triangles are constructed 

at each open edge until the whole volume model is covered with a mesh (last paragraph 

on page 177). 

7.     Claims 33-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Niem et al. in the IEEE published article Automatic Reconstruction of 3D Objects Using 



Application/Control Number: 10/010,963 Page 9 

Art Unit: 2625 

a Mobile Monoscopic Camera (as cited in the Information Disclosure Statement, 

hereinafter "Niem") and further in view of Eyion USPN 5,867,590. 

Niem does not explicitly disclose using asymmetrical marks to determine the 

orientation of a reference axis. Niem uses symmetrical marks to determine the 

orientation. However it is well known to use asymmetrical marks to determine the 

orientation of a reference axis. Eyion discloses determining the directions of the grid 

lines relative to the directiona of a reference coordinate system, detecting an 

asymmetrical directional feature, its orientation with respect to the directions of the grid 

lines and the distance of the asymmetrical feature from a geometrical center of the 

surface being known (see the abstract). 

At the time of the invention it would have been obvious to one of ordinary skill in 

the art to combine Niem and Eyion to use asymmetrical marks to identify the reference 

axis. The motivation is that Eyion discloses that asymmetrical marks are useful for 

position location. Thus it would have been obvious to one of ordinary skill in the art to 

combine Niem and Eyion to obtain the invention as specified in claims 33-34. 

Allowable Subject Matter 

8.     Claims 38-39 are objected to as being dependent upon a rejected base claim, 

but would be allowable if rewritten in independent form including all of the limitations of 

the base claim and any intervening clainns. 
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Conclusion 

9. Applicant's annendment necessitated the new ground(s) of rejection presented in 

ttiis Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the date of this final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to John B. Strege whose telephone number is (571) 272- 

7457. The examiner can normally be reached on Monday-Friday between the hours of 

8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Bhavesh Mehta can be reached on (571) 272-7453. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

JS 
BHAVESH M: MEHTA 

SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 


